. Gonadal steroids seem to play an importat role in the photoperiodically regulated reproductive cycle of these species through negative feedback inhibition at either the hypophyseal or hypothalamic level or both (Follett, 1984) . Wilson (1985) has demonstrated that the sensitivity of steroid inhibition progressively decreases during photostimulation but increases when photosensitivity is recovered. This is supported by the results showing a significant increase in plasma LH after removal of the gonads in photosensitive birds. However, the magnitude of this castration response depends on the photoperiodic requirement of a particular species, as well as on whether or not the individuals are chronically photosensitive (Nicholls et al, 1988; Wilson, 1990a A single long day of photostimulation caused a small (mean change in LH ( A LH) = 1.21 ± 0.18 ng/ml) but significant rise (P < 0.05) in plasma LH in intact birds ( fig 1A) . In castrates although the plasma LH levels rose consistently after 1 and 3 d in 18L:6D (mean A LH = 1.84 ± 0.38 and 3.23 ± 0.83 ng/ml, respectively), the first significant rise (P < 0.01) was found after 7 d in long days (fig 1 A) . Photostimulated increased levels of plasma LH in both the groups were sustained until the end of the experiment; the castrates had = 8-fold higher circulating LH titres than the intact birds. ANOVA of the data indicated that there was a significant (P < 0.001) effect of group, days of exposure and group x day interaction.
Effect of resonance photoschedule
Buntings on short days for 13 d did not show any change in plasma LH levels. A significant difference (P < 0.01) in mean LH levels between intact and castrated birds shown throughout the experiment was no longer apparent on d 13 (fig 1 B) . After exposure to 8L:28D, plasma LH levels rose significantly (P < 0.01) in both groups within 4 cycles of treatment. However, there was a significant difference (P< 0.01) in photostimulated plasma LH levels between castrates and intact birds at the end of the treatment period (fig 1 B) . Experiment 2 Figure 2 describes the changes in plasma LH in the intact buntings during long-term exposure to short and long days. As expected, the plasma LH levels were low and remained almost unchanged in birds exposed to 8L:16D. In contrast, those birds subjected to 16L:8D showed a significant (P < 0.01) rise in plasma LH after 7 d of long days. Plasma LH rose further (P < 0.01) and attained peak levels after 4 wk of long days. Although photostimulated plasma LH levels started decreasing (P < 0.01) by the 6th wk, they remained high (P < 0.02, P < 0.001) for the next 6 wk before reaching the non-photostimulated levels by the 12th wk of long-day exposure (fig 2) . ANOVA of the data indicated a significant effect (P < 0.001) of group, days of exposure and group x day interaction.
DISCUSSION
The post-castration elevation in plasma LH levels observed under short days suggests that there is a functional relationship between the testes and the hypothalamo- Follett, 1974;  that seasonally breeding birds with sexually quiescent testes have detectable plasma androgen levels which suppress the intrinsic drive on the secretion of LH in plasma through their negative feedback inhibition of the h-h axis (Wilson, 1985) . The inhibitory effect of the testes on LH secretion in buntings is also evidenced by the fact that on exposure to long days the plasma LH in castrates rose to much higher levels than in intact birds ( fig 1A) . However, all photoperiodic species do not necessarily show castration-evoked plasma LH response under short days (Wilson, 1990b) . Furthermore, the castration-induced changes in plasma LH might differ among individuals of the same species depending on their photosensitivity. For example, castration evokes a plasma LH response in chronically photosensitive tree sparrows (Wilson and Follett, 1974; Wilson, 1990a) or white-crowned sparrows (Wingfield et al, 1980) but not in acutely photosensitive individuals of these species (Wilson, 1990b; Mattocks, 1985) . Our results in buntings appear to be qualitatively similar to those of chronically photosensitive tree sparrows or white-crowned sparrows, although it remains to be determined whether or not castration would evoke similar plasma LH responses in acutely photosensitive buntings.
The data on body weight and testis size (experiment 1) suggest that the birds were photosensitive when subjected to the photoperiodic treatments and that the long days are required to induce gonadal growth and body fattening in buntings. This is supported by the results on longday induced plasma LH response in both the castrates and intact birds (fig 1 A) as well as by the temporal changes in the plasma LH in intact buntings through a whole long-day induced cycle (fig 2) . It may be noted that the plasma LH in the intact birds following long-day (16L:8D) photostimulation which showed a rapid rise remained at the relatively constant level during much of the gonadal growth phase, and subsequently declined at the onset of photorefractoriness (fig 2) . A similar situation exists in other photoperiodic species exhibiting photorefractoriness (for review see Farner et al, 1983; Nicholls et al, 1988) . Thus, taken together, the present results confirm our earlier finding (fig 1 A) . This is qualitatively similar to the photoperiodic system described in the Japanese quail in which a significant rise in circulating LH levels in plasma is detected by the end of a single day of 20L:4D (Nicholls et at, 1983) . The pattern of photoinduced LH secretion in buntings also resembles those described in a few other species (Follett et al, 1975; Wingfield et al, 1980) , in that in the intact birds, after a significant rise on d 2 plasma LH remained at a relatively constant level but in the castrates the concentration of LH in plasma rose consistently until d 7 (fig 1 A) (Hammer, 1963; Turek, 1974; Kumar and Tewary, 1982) . However, the Japanese quail, in which the photoperiodic clock is based on the circadian system, shows a weak response under a 36-h cycle containing a short photophase (6L:30D) (Follett et al, 1981) although the degree of induction can be improved by increasing the length of the photophase. The induction of a longday response in the quail under a 36-h cycle is directly related to the length of the photophase between 6-11 h (Follett et al, 1992) . This raises the question of qualitative differences of the photoperiodic clocks among the different species of photoperiodic birds. One could argue that the degree of induction of a photoperiodic response in buntings under a 36-h cycle containing very short photophases (eg 1 L:35D ot 3L:33D) might be different from those exposed to 6L:30D or 8L:28D. We intend to explore this hypothesis in our future experiments.
